Long-term effect of therapeutic laser photocoagulation on gene expression in the eye.
Microarray-based gene expression analysis demonstrated that laser photocoagulation (LPC) of mouse eyes had a long-term effect on the expression of genes functionally related to tissue repair, cell migration, proliferation, ion, protein and nucleic acid metabolism, cell signaling, and angiogenesis. Six structural genes, including five crystallins (Cryaa, Cryba1, Crybb2, Crygc, Crygs) and keratin 1-12 (Krt1-12), the anti-angiogenic factor thrombospondin 1 (Tsp1), the retina- and brain-specific putative transcription factor tubby-like protein 1 (Tulp1), and transketolase (Tkt), a key enzyme in the pentose-phosphate pathway, were all shown to be up-regulated by real-time PCR and/or Western blotting. Immunohistochemistry localized five of these proteins to the laser lesions and surrounding tissue within the retina and pigmented epithelium. This is the first study demonstrating long-term changes in the expression of these genes associated with LPC. Therefore, it suggests that modulated gene expression might contribute to the long-term inhibitory effect of LPC. In addition, these genes present novel targets for gene-based therapies aimed at treating microangiopathies, especially diabetic retinopathy, a disease currently only treatable with LPC.